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BOLT ^LnD NUT 

BACKGROUND OF THE INVENTION 
rigid of the Invention 
5 The present invention relates to a bolt (member with 

an external thread) and a nut (member with an internal thread) . 
More particularly, the present invention relates to a bolt 
to be attached to a part by welding or staking and a nut to 
be attached to a part by welding or staking in assembling 
10 an automobile or the like. The present invention relates 
also to a bolt (member with an external thread) capable of 
quickly screwed in a mating nut (member with an internal 
thread). Particularly, the present invention relates to a 
self -locking bolt of a small nominal size. 
15 Description of the Related Art 

Techniques relating to a first aspect of the present 
invention will be explained. 

When fastening together parts in assembling an 
automobile for mass production, a nut is attached previously 
2 0 to one of the parts by welding or staking and a mating bolt 
is screwed in the nut or bolt is attached to one of the parts 
by welding or staking and a mating nut is screwed on the bolt. 

In some cases, metal particles sputtered by a welding 
operation or paint particles scattered by a painting 

2 5 operation adhere to the screw thread of the nut or the bolt 

previously attached to a plate, and the metal particles or 
the paint particles obstruct the engagement of the bolt and 
the nut. 

The following methods of preventing such a trouble have 

3 0 been proposed. 

( 1 ) A method covers a screw thread formed on a threaded 
member attached to a plate with a mask formed by masking or 
capping to prevent the adhesion of sputtered metal particles 
or scattered paint particles to the screw thread. This 
3 5 method, however, increases the cost and the mask is caused 
to adhere firmly to the threaded member by the high 
temperature heat of the sputtered metal particles . 
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(2) A method coats the screw thread of a threaded 
member with a special coating to make it difficult for 
sputtered metal particles to adhere to the screw thread* 
This method, however, is costly. 
5 (3) A method removes metal particles or paint 

particles adhering to the screw thread of the threaded member 
by tapping before engaging the mating threaded members . This 
method, however, needs an additional process increasing the 
cost. Moreover, this method may damage the screw thread and 
10 reduce the strength of the screw thread. 

(4) A method that screws a bolt in a nut previously 
attached to a member forms a tapered end part in the bolt, 
and forms at least one recess in the tapered end part of the 
% bolt. Although effective in coping with minute deposits, 

Cm 15 this method is unable to cope with large deposits firmly 

J adhering to the screw thread. 

En (5) A method that screws a nut on a bolt previously 

%l attached to a member forms at least one axial groove in the 

= internal thread of the nut between the opposite end surfaces 

^ J 20 of the nut to receive deposits removed from the screw thread 

Si 

yi of the bolt in the axial groove. The axial groove or grooves 

Hi reduce the strength of the internal thread. 

p* s Techniques relating to a second aspect of the present 

invention will be explained. 
25 When fastening together a mating threaded members in 

a mass-production line, such as an automobile assembling line, 
a fastening tool capable of rotating the threaded member at 
a high rotating speed is employed to achieve assembling work 
efficiently. When an operator fastens together the mating 
30 threaded members under an unfavorable working condition, the 
operator is obliged to work in an unstable position. 
Therefore, in some cases, the external thread is applied 
improperly to the mating internal thread and the external 
thread is screwed obliquely in the internal thread causing 
35 galling or seizure in the mating threaded members. 

The following bolts have been proposed to prevent 
oblique engagement, galling and seizure. 



(1) A bolt 250 shown in Fig. 19 has a cylindrical tip 
portion 251 of a diameter slightly smaller than the minor 
diameter of the internal thread of a mating nut. Therefore, 
this bolt 250 can be screwed in the mating nut only along 

5 the axis of the nut. Although the cylindrical tip portion 

251 is expected to be effective in preventing screwing the 
bolt 250 obliquely in the nut, the same is not effective 
measure for preventing galling and seizure. 

(2) A bolt 252 shown in Fig. 20 has a tapered guide 
10 portion 253. When the tapered guide portion 253 is screwed 

in a mating nut, the bolt 252 is unsteady and hence the bolt 

252 cannot be prevented from being obliquely screwed in a 
mating nut. 

/J; In some cases, a fastening tool is applied to the head 

CP 15 of a bolt applied to a mating nut with its axis inclined to 

that of the nut and the bolt is rotated by the fastening tool 
Ql for screwing. In such a case, the bolt is engaged obliquely 

^ with the nut causing the galling or seizing of the screw 

s threads. Consequently, the bolt cannot be smoothly screwed 

& 20 in the nut, which reduces the efficiency of fastening work. 

y[ Techniques relating to a third aspect of the present 

\y invention will be explained. 

p\ Bolts are used under various working conditions and 

hence methods of preventing loosening or unfastening of bolts 

25 meeting the working conditions must be contrived. For 
example, a bolt of a large nominal size is used in combination 
with a mating nut having a partly deformed internal thread 
so that the external thread of the bolt and the partly deformed 
internal thread of the nut interfere with each other to 

30 prevent the bolt from loosening. However, it is difficult 
to form a partly deformed internal thread as locking means 
in a small nut to be used in combination with a bolt of a 
small nominal size. Therefore, the external thread or the 
bearing surface of the head of a bolt of a small nominal size 

35 is processed to provide a locking means. 

The following locking means are incorporated into 
conventional self-locking bolts of small nominal sizes. 



(1) Teeth are formed in the circumference of the 
bearing surface of the head of a bolt. The teeth of the head 
of the bolt sink in a surface of a member in contact with 
the bearing surface of the head of the bolt when the bolt 
is fastened. 

( 2 ) A plurality of wave-shaped projections are formed 
along a circle on the bearing surface of the head of a bolt. 
The wave-shaped projections sink in a surface of a member 
in contact with the bearing surface of the head of the bolt 
when the bolt is fastened. 

Those locking means are effective only when the bolts 
provided with those locking means are used in combination 
with members of specific materials. Those locking means are 
not necessarily effective when the bolts are used in 
combination with members of various materials which are used 
in recent years . 

SUMMARY OF THE INVENTION 

An object of a first aspect of the present invention 
is to solve those problems in the prior art and to provide 
a bolt and a mating nut that can be engaged even if metal 
particles or paint particles adhere to the screw thread 
thereof. 

To achieve the object of the first aspect of the present 
invention , a bolt according to the first aspect of the present 
invention has a regularly threaded part provided with a 
regular external thread capable of being regularly engaged 
with an internal thread formed in a mating nut, and a 
cylindrical guide part having a diameter smaller than the 
minor diameter of the internal thread of the nut and 
contiguous with the regularly threaded part, wherein the 
cylindrical guide part is provided with a recess in its end 
surface. 

The recess may be formed by axially cutting an end part 
of the cylindrical guide part. 

Longitudinal grooves may be formed in the circumference 
of the cylindrical guide part. 



The regularly threaded part may be provided with 
grooves having a length corresponding to at least one screw 
thread of the regular external thread and formed in a portion 
thereof contiguous with the cylindrical guide part. The 
grooves may be formed in a length corresponding to one to 
three screw threads of the regular external thread in a 
portion of the regularly threaded part contiguous with the 
cylindrical guide part. 

A nut according to the present invention has a threaded 
bore provided with an internal thread that can be engaged 
with the external thread of a mating externally threaded 
member/ wherein the threaded bore has a leading section that 
is engaged first with the external thread of the mating 
externally threaded member, provided with a plurality of 
recesses having a length equal to at least one pitch of the 
internal thread and arranged at equal angular intervals, and 
a regularly threaded section continuous with the leading 
section. 

Preferably, the sum of the circumferential lengths of 
the recesses is not shorter than half the circumferential 
length of the regularly threaded section. 

Preferably, the radial depth of the recesses is in the 
range of a value equal to the height of the internal thread 
of the regularly threaded section and a value twice the height 
of the internal thread of the regularly threaded section. 

Preferably, the axial length of the recesses formed in 
the leading section of the threaded bore is equal to one to 
two pitches of the internal thread. 

The cylindrical guide part of the bolt according to the 
first aspect of the present invention is inserted in the 
leading part of the mating nut while the same is being turned 
by a fastening tool. Since the diameter of the cylindrical 
guide part is slightly smaller than the minor diameter of 
the internal thread of the mating nut, the cylindrical guide 
part is inserted in the internal thread scarcely forming gap 
between the cylindrical guide part and the internal thread. 
Since the end part of the bolt engages first with the leading 
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part of the nut, metal parts and the like adhering to the 
internal thread can be removed before the regularly threaded 
part of the bolt comes into engagement with the internal 
thread, so that the regularly threaded part of the bolt can 
5 be smoothly screwed in the internal thread of the nut. Most 
of metal particles and the like adhering to the internal 
thread of the mating nut are removed previously from the 
internal thread before the regularly threaded part of the 
bolt comes into engagement with the internal thread, and metal 
10 particles and the like remaining on the internal thread can 
be scraped off by the sharp edges of the recesses formed in 
the regularly threaded part of the bolt. 
^_ In the nut in accordance with the first aspect of the 

3 present invention, the recesses formed by cutting portions 

15 of the internal thread have sharp edges. Therefore, metal 

1=;= 

j: particles and the like adhering to the external thread of 

Of the mating bolt can be removed before a regularly threaded 

j\ part of the internal thread comes into engagement with the 

^ external thread of the bolt, so that the internal thread of 

20 the nut and the external thread of the bolt can be smoothly 
h- engaged without requiring excessive force. 

LJJ An object of a second aspect of the present invention 

p is to solve the problems in the prior art and to provide a 

bolt capable of permitting high-speed fastening and of 

25 fastening members together at a high fastening efficiency 
to reduce the assembling cost. 

To achieve the object of the second aspect of the 
present invention, a bolt according to the first aspect of 
the present invention has a head against which a fastening 

30 tool is pressed to screw the bolt in a threaded bore of a 
mating internally threaded member provided with an internal 
thread, a cylindrical guide part of a diameter smaller than 
the minor diameter of the internal thread of the mating 
internally threaded member, a regularly threaded part that 

35 engages regularly with the internal thread of the mating 
internally threaded member, and a threaded guide part formed 
between the cylindrical guide part and the regularly threaded 
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part, provided with an external thread having rounded crests , 
and having a major diameter greater than the diameter of the 
cylindrical guide part and smaller than the major diameter 
of the external thread of the regularly threaded part, 
5 The external thread of the threaded guide part may be 

the same in pitch and lead angle as that of the regularly 
threaded part. 

The external thread of the threaded guide part may have 
a screw thread form that can be included in the screw thread 
10 form of the external thread of the regularly threaded part 
when the former is superposed on the latter. 

The major diameter of the external thread of the 
^ threaded guide part at a position on the axis nearer to the 

5j head of the bolt may be greater than that of the same at a 

7 s 15 position on the axis nearer to the extremity of the bolt, 

V and the external thread of the threaded guide part may have 

W at least two major diameters. 

Ji The external thread of the threaded guide part may have 

= a single major diameter. 

rj 20 The radius of curvature of rounded crests of the 

M= external thread of the threaded guide part in a screw thread 

LJf form may be in the range of 20% to 60% of the pitch. 

The edge of the end surface of the cylindrical guide 
part may be rounded in a radius of curvature equal to 50% 
25 of the pitch or above. 

When the cylindrical guide part of the bolt according 
to the second aspect of the present invention is applied 
obliquely to the threaded hole of a mating nut while the same 
is being rotated by a fastening tool pressed against the head 
3 0 of the bolt, the cylindrical guide part of the diameter 
smaller than the minor diameter of the internal thread of 
the nut does not bite into the internal thread of the nut 
and the position of the bolt relative to the nut is corrected 
in an early stage of screwing the bolt in the nut. Since the 
3 5 crests of the external thread of the threaded guide part are 
rounded, the end edge of the threaded bore of the mating nut 
does not bite into the external thread of the threaded guide 



8 



part when the threaded guide part is inserted in the threaded 
bore of the nut and the position of the bolt is further 
corrected as the bolt is thrust into the threaded bore of 
the nut. Thus, the position of the bolt obliquely applied 
5 to the threaded bore of the nut relative to the nut is 
corrected as the bolt is thrust into the threaded bore of 
the nut and, eventually, the regularly threaded part of the 
bolt comes into correct engagement with the internal thread 
of the nut without being caught by the inner surface of the 
10 nut. 

Since the external thread of the threaded guide part 
is the same in pitch and lead angle as the external thread 
of the regularly threaded part, the bolt can be smoothly 
screwed in the threaded bore of the nut when the bolt pressed 
15 against the nut is rotated. 

Since the screw thread form of the external thread of 
the threaded guide part is smaller than and can be included 
in that of the external thread of the regularly threaded part, 
the rounded crests of the external thread of the threaded 

2 0 guide part do not exert any pressure on flanks of the internal 

thread of the mating nut and the crests of the external thread 
of the threaded guide part are able to come into smooth contact 
with the flanks of the internal thread of the mating nut. 

Since the external thread of the threaded guide part 
25 may have at least two major diameters, the position of the 
bolt obliquely applied to the threaded bore of the mating 
nut can be gradually and smoothly corrected as the bolt is 
screwed into the mating nut. 

When the external thread of the threaded guide part has 

3 0 a single major diameter, the bolt has a simple form and can 

be easily manufactured. 

When the thread form of rounded crests of the external 
thread of the threaded guide part has a radius of curvature 
in the range of 20% to 60% of the pitch, the screw threads 
3 5 of the external thread of the threaded guide part are received 
in spaces between the adjacent screw threads of the internal 
thread of the mating nut without being obstructed by the 
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receiving end of the threaded bore of the nut and the internal 
thread of the mating nut, so that the position of the bolt 
obliquely applied to the threaded bore of the mating nut can 
be easily and smoothly corrected • If the rounded crests of 
5 the external thread of the threaded guide part of the bolt 
has a radius of curvature smaller than 20% of the pitch, the 
bolt is obstructed by the receiving end of the threaded bore 
and the internal thread of the mating nut. If the rounded 
crests of the external thread of the threaded guide part of 

10 the bolt has a radius of curvature greater than 60% of the 
pitch, the oblique position of the bolt relative to the mating 
nut can not be smoothly corrected. 

When the edge of the end surface of the cylindrical 
guide part is rounded in a radius of curvature equal to 50% 

15 of the pitch or above, movement of the cylindrical guide part 
of the bolt into the threaded bore of the mating nut will 
not be obstructed by the bearing end of the threaded bore 
of the mating nut and, consequently, the position of the bolt 
relative to the mating nut can be corrected as expected. If 

2 0 the radius of curvature of the rounded edge of the end surface 

of the cylindrical guide part is less than 50% of the pitch, 
it is highly possible that the cylindrical guide part of the 
bolt is caught by the bearing end of the threaded bore and 
the internal thread of the mating nut. 

25 An object of a third aspect of the present invention 

is to solve the problems in the prior art and to provide a 
self-locking bolt capable of meeting various fastening 
conditions prevalent at present, of being used in combination 
with members of various materials, such as steels, magnesium 

30 and aluminum, and of exercising a satisfactory locking 
function. 

To achieve the object of the third aspect of the present 
invention, the present invention provides a self -locking bolt 
having a head having a locking function, and a threaded part 

3 5 extending from the head and provided with an external thread 

of a pitch P; wherein n locking projections are formed at 
equal angular intervals on the bearing surface of the head, 



the height of each locking projection from the bearing surface 
of the head increases gradually in a direction opposite a 
fastening direction in which the bolt is rotated for fastening 
to a maximum height, an edge is formed in a highest portion 
of the locking projection at the maximum height, and the 
maximum height of the edge of the locking projection from 
the bearing surface of the head is nearly equal to and less 
than P/n. 

Since the locking projection is formed so that its 
height increases gradually in the direction opposite the 
fastening direction to the maximum height, the bolt can be 
fastened under a low resistance against the rotation of the 
bolt in the fastening direction. On the other hand, the 
height of the locking projection decreases sharply from the 
maximum height at the edge to the level of the bearing surface 
of the head of the bolt. The edges of the locking projections 
sink in the surface of a member fastened by the bolt to 
exercise the locking function of the locking projections when 
the bolt tends to turn in the direction opposite the fastening 
direction. 

Since the height of the edge is nearly equal to and less 
than P/n, the locking projections can be surely made to sink 
in the surface of the member by turning the bolt by 1/n of 
a full turn. . Since the height of the edges of the locking 
projections is as small as a value nearly equal to or less 
than P/n, the depth by which the locking projections are made 
to sink in the surface of the member is relatively small. 
The cumulative locking effect of the n locking projections 
takes a sufficient locking effect. 

Another self-locking bolt according to the present 
invention has a head having a locking function and a threaded 
part extending from the head and provided with an external 
thread of a pitch P. N locking recesses are formed at equal 
angular intervals in the bearing surface of the head. The 
depth of each locking recess from the bearing surface of the 
head decreases gradually in a direction opposite a fastening 
direction in which the bolt is rotated for fastening to a 
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minimum depth, and an edge is formed at the joint of an end 
wall of the locking recess at a position at the maximum depth 
and the bearing surface of the head. 

When the self-locking bolt is used for fastening a 
5 member of a soft material, such as magnesium or aluminum, 
the bearing surface of the head of the self-locking bolt comes 
into contact with the surface of the member, the bearing 
surfaces compresses the surface of the member as the 
self -locking bolt is turned further and, eventually, the 
10 bearing surface of the head applies a high fastening force 
to the surface of the member and portions of the surface of 
the member of the soft material are caused to move so as to 
form small protrusions protruding into the locking recesses 
of the head. The self -locking bolt is locked in place by the 
m 15 combined effect of the small protrusions of the member and 

'^Zl the edges formed in the bearing surface of the head. 

■P BRTEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a bolt in a first 
P 20 embodiment according to the present invention; 

J* Figs. 2(a), 2(b) and 2(c) are an end view, a side 

elevation and a plan view, respectively, of the bolt shown 
in Fig. 1; 

Figs. 3(a) and 3(b) are an enlarged side elevation of 
25 a part shown in Fig. 2(b) and an enlarged end view of a part 
of Fig. 2(a), respectively; 

Figs. 4(a) and 4(b) are a side elevation and an end view, 
respectively, of a blank for forming an external thread formed 
in the bolt shown in Fig. 1 by form rolling; 
3 0 Figs. 5(a) and 5(b) are a side elevation and an end view, 

respectively, of bolt in a first modification of the bolt 
shown in Fig. 1; 

Figs. 6(a) and 6(b) are a side elevation and an end view, 
respectively, of a bolt in a second modification of the bolt 
3 5 shown in Fig. 1; 

Figs .7(a) and 7(b) are a side elevation and an end view, 
respectively, of a bolt in a third modification of the bolt 
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shown in Fig . 1 ; 

Figs .8(a) and 8(b) are a side elevation and an end view, 
respectively, of a bolt in a fourth modification of the bolt 
shown in Fig. 1; 
5 Figs .9(a) and 9(b) are a side elevation and an end view, 

respectively, of a bolt in a fifth modification of the bolt 
shown in Fig. 1; 

Figs. 10(a) and 10(b) are a side elevation and an end 
view, respectively, of a bolt in a sixth modification of the 
10 bolt shown in Fig. 1; 

Fig. 11 is a perspective view of a nut in a second 
embodiment according to the present invention; 

Fig. 12 is a longitudinal sectional view of the nut 
shown in Fig. 11; 
15 Fig. 13 is a longitudinal sectional view of a blank for 

forming the nut shown in Fig. 11 by form nut forming; 

Figs. 14(a), 14(b) and 14(c) are a bottom view, a side 
elevation and a top view, respectively, of the nut shown in 
Fig. 11; 

20 Fig. 15 is a fragmentally half longitudinal sectional 

view of a bolt in a first embodiment according to a second 

aspect of the present invention; 

Figs. 16(a) and 16(b) are a plan view and a side 

elevation, respectively, of the bolt shown in Fig. 15; 
25 Fig. 17 is a side elevation of a blank for forming the 

bolt shown in Fig. 15 by form rolling; 

Fig. 18 is a fragmentally half longitudinal sectional 

view of a bolt in a modification of the bolt shown in Fig. 

15; 

30 Fig. 19 is a side elevation of a conventional bolt; 

Fig. 2 0 is a side elevation of another conventional 

bolt; 

Fig. 21 is a perspective view of a self -locking bolt 
in a first embodiment according to a third aspect of the 
35 present invention; 

Fig. 22 is a perspective view of a self -locking bolt 
in a first modification of the self-locking bolt shown in 
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Fig. 21; 

Fig. 23 is a perspective view of a self -locking bolt 
in a second modification of the self-locking bolt shown in 
Fig. 21; 

5 Fig. 24 is a perspective view of a self -locking bolt 

in a third modification of the self-locking bolt shown in 
Fig. 21; 

Fig. 2 5 is a perspective view of a self -locking bolt 
in a second embodiment according to the third aspect of the 
10 present invention; 

Fig. 26 is a perspective view of a self -locking bolt 
in a first modification of the self-locking bolt shown in 
Fig. 25; 

: : 

^ Fig. 27 is a perspective view of a self-locking bolt 

£H 15 in a second modification of the self-locking bolt shown in 

Fig. 25; 

Ql Fig. 28 is a perspective view of a self -locking bolt 

?~ 

% in a third modification of the self-locking bolt shown in 

= Fig. 25; 

^ 20 Fig. 29 is a plan view of the self-locking bolt shown 

yk in Fig. 21; and 

H/ Fig. 30 is a side elevation of assistance in explaining 

2! an act of fastening two plates together with a self-locking 

bolt according to the present invention. 

25 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The first aspect of the present invention will be 
described. 

A bolt in a first embodiment according to the present 
30 invention will be described with reference to the 
accompanying drawings. Referring to Fig. 1, a bolt 1 has a 
head 2 to which a fastening tool, not shown, is applied, a 
regularly threaded part 3 extending from the head 2 and 
capable of being regularly engaged with a mating internal 
3 5 thread, and a cylindrical guide part 4 extending from the 
extremity of the regularly threaded part 3. A washer 2a is 
formed integrally with the head 2 . The cylindrical guide 
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part 4 has a diameter slightly smaller than the minor diameter 
of the mating internal thread. Therefore, the cylindrical 
guide part 4 can be closely fitted in the mating internal 
thread. A slot 5 is formed in the end surface of the guide 
5 part 4 . 

The slot 5 is formed symmetrically with respect to the 
center of the end surface of the guide part 4 in a width smaller 
than the diameter of the guide part 4 by slotting an end 
portion of the guide part 4 in a depth parallel to the axis 
10 A of the bolt 1. Thus, formed in an end portion of the guide 
part 4 are end surfaces 5a, i.e., portions of the end surface 
of the guide part 4 remaining after forming the slot 5, axial 
surfaces 5b substantially parallel to the axis A of the bolt 
% 1, i.e., the side surfaces of the slot 5, and a cross surface 

0= 15 5c, i.e., the bottom surface of the slot 5. Edges of 

substantially 90° are formed at the intersections of the end 
£=! surfaces 5a and the axial surfaces 5b, at the intersections 

^ of the axial surface 5b and the cylindrical surface of the 

= guide part 4, and at the intersections of the cross surface 

W 20 5c and the cylindrical surface of the guide part 4. 

ul The slot 5 need not be formed necessarily by slotting a portion 

Rl of the end of the guide part 4 in a depth parallel to the 

S axis A of the bolt 1; a recess other than the slot 5 may be 

formed in the end of the guide part 4 provided that sharp 
25 edges are formed in the end of the guide part 4. 

Two longitudinal grooves 7 having a trapezoidal cross 
section are formed at diametrically opposite positions in 
the circumference of the guide part 4 . Sharp edges are formed 
at the intersections of the surface of the grooves 7 and the 
30 circumference of the guide part 4. 

Longitudinal grooves 6 are formed across about 1.5 
screw threads in a portion of the regularly threaded part 
3 contiguous with the guide part 4. 

The length of the longitudinal grooves 6 may be in the 
35 range of a thread length of one screw thread to a thread length 
of three screw threads. When the length of the longitudinal 
grooves 6 is greater than the thread length of three screw 
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threads, the thread length of the complete screw threads in 
the regularly threaded part 3 is reduced excessively. When 
the length of the longitudinal grooves 6 is smaller than the 
thread length of one screw thread , the longitudinal grooves 
5 6 are unable to form sharp edges . The longitudinal grooves 
6 of the regularly threaded part 3 are aligned with the 
longitudinal grooves 7, respectively. 

Figs. 2(a), 2(b) and 2(c) are an end view, a side 
elevation and a plan view, respectively, of the bolt 1 . Figs . 
10 3(a) and 3(b) are enlarged views of an end part of the bolt 
1 shown in Figs .2(a) and 2(b). Figs .4(a) and 4(b) are views 
of a blank for forming the bolt 1 by form rolling. In Figs. 
4(a) and 4(b), a part indicated at 8 corresponds to the 
regularly threaded part 3, parts indicated at 8a correspond 
Si 15 to the longitudinal grooves 6, a part indicated at 9 

^ corresponds to the guide part 4, a part indicated at 9a 

Q| corresponds to the slot 5 and parts indicated at 9b correspond 

+: to the longitudinal grooves 7 . 

T The operation of the bolt 1 will be described 

Si 2 0 hereinafter. 

= 7 A nut provided with an internal thread mating with the 

fl! external thread of the bolt 1 is welded beforehand to a plate. 

3; Suppose that metal particles sputtered during a welding 

w 

process or paint particles scattered during a painting 

2 5 process are caused to stick to the internal thread of the 

nut. 

The guide part 4 of the bolt 1 held and rotated by a 
fastening tool is inserted in the threaded bore of mating 
nut. Since the diameter of the cylindrical guide part 4 is 

3 0 slightly smaller than the minor diameter of the internal 

thread, a gap is formed scarcely between the guide part 4 
and the threaded bore of the nut when the guide part 4 is 
inserted in the threaded bore of the nut . The metal particles 
or paint particles sticking to the surfaces of the screw 
3 5 threads of the internal thread can be scraped off the internal 
thread by the edges formed by forming the slot 5 in the end 
of the guide part 4 when the bolt 1 is rotated. 



16 



Since the sharp edges are formed at the intersections 
of the end surfaces 5a and the axial surfaces 5b , at the 
intersections of the axial surface 5b and the cylindrical 
surface of the guide part 4, and at the intersections of the 
5 cross surface 5c and the cylindrical surface of the guide 
part 4, the metal particles and the like sticking to the 
internal thread of the mating nut can be removed before the 
external thread of the regularly threaded part 3 is brought 
into engagement with the internal thread. Thus, the external 
10 thread of the regularly threaded part 3 of the bolt 1 can 
be easily engaged with the internal thread of the mating nut. 

The sharp edges formed at the intersections of the 
longitudinal grooves 7 and the circumference of the guide 
% part 4 also remove the metal particles and the like sticking 

ff'i 15 to the threaded bore of the nut. Thus, the metal particles 

^1 and the like sticking to the threaded bore of the nut can 

gi be surely removed. 

=|: Since the metal particles and the like sticking to the 

B threaded bore of the mating nut are removed before the 

© 20 external thread of the regularly threaded part 3 of the bolt 

1 comes into engagement of the internal thread of the mating 
QJ nut, the regularly threaded part 3 can be smoothly screwed 

~t in the threaded bore of the mating nut. Metal particles and 

the like sticking to the roots and crests of the screw threads 
25 of the internal thread can be scraped off by sharp edges 
defined by the longitudinal grooves 6 formed in the regularly 
threaded part 3 . 

Bolts in modifications of the bolt 1 shown in Fig. 1 
will be described hereinafter with reference to Figs. 5 to 
30 10. 

Referring to Fig. 5 showing a bolt in a first 
modification of the bolt 1 shown in Fig. 1, a recess 5 is 
formed in the end of a cylindrical guide part 4 leaving three 
lands respectively having end surfaces 5a and axial surfaces 
35 5b. The recess 5 has a cross surface 5c perpendicular to the 
axis of the bolt and substantially parallel to the end 
surfaces 5a. 
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Referring to Fig. 6 showing a bolt in a second 
modification of the bolt 1 shown in Fig. 1, a recess 5 is 
formed in a half section of the end of a cylindrical guide 
part 4 leaving a land having an end surface 5a and an axial 
5 surface 5b. The recess 5 has a cross surface 5c perpendicular 
to the axis A of the bolt and substantially parallel to the 
end surfaces 5a. 

Referring to Fig. 7 showing a bolt in a third 
modification of the bolt 1 shown in Fig. 1, a recess 5 is 
10 formed in a half section of the end of a cylindrical guide 
part 4 leaving a land having an end surface 5a and an axial 
surface 5b. The recess 5 has an inclined cross surface 5c 
inclined to the axis A of the bolt. 
U Referring to Fig. 8 showing a bolt in a fourth 

m 15 modification of the bolt 1 shown in Fig. 1, three recess 5 

^" are formed in a peripheral region of the end of a cylindrical 

m guide part 4 so as to leave a land having and end surface 

^ 5a. Each recess 5 has an axial surface 5b substantially 

7 parallel to the axis A of the bolt and an inclined cross 

Q 20 surface 5c inclined to the axis A of the bolt. 

Referring to Fig. 9 showing a bolt in a fifth 
modification of the bolt 1 shown in Fig. 1, recesses 5 are 
formed in opposite side sections of the end of a cylindrical 
guide part 4 leaving a central land having an end surface 
25 5a and axial surfaces 5b. The recesses 5 have cross surfaces 
5c substantially parallel to the end surface 5a. The two 
cross surfaces 5c extend on the opposite sides of the end 
surface 5a , respectively. 

Referring to Fig. 10 showing a bolt in a sixth 
3 0 modification of the bolt 1 shown in Fig. 1, three recesses 
5 are formed at angular intervals of 120° in peripheral 
regions of the end of a cylindrical guide part 4 leaving a 
tripodal land having an end surface 5a and axial surfaces 
5b. The recesses 5 have cross surfaces 5c substantially 
35 parallel to the end surface 5a. 

Each of the bolts shown in Figs. 5 to 10, similarly to 
the bolt shown in Fig. 1, has sharp edges formed in the guide 
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part 4. Therefore, metal particles and the like sticking to 
the threaded hole of a mating nut can be removed by the edges 
of the guide part 4 before a regularly threaded part 3 comes 
into engagement with the threaded bore of the mating nut, 
so that the regularly threaded part 3 can be easily screwed 
in the threaded bore of the mating nut. 

A nut in a second embodiment according to the present 
invention will be described with reference to Figs. 11 to 
14. 

A nut 21 has a hexagonal head 22 to be fitted in a 
fastening tool, and a washer 23 formed integrally with the 
hexagonal head 22 . The nut 21 has a threaded bore 24 provided 
with an internal thread capable of being engaged with the 
external thread of a mating bolt. 

The threaded bore 24 has a partly recessed threaded 
section 25 on the side of the washer 23, and a regularly 
threaded section 2 6 continuous with the partly recessed 
threaded section 25 and capable of being regularly engaged 
with the external thread of the mating bolt. The partly 
recessed threaded section 25 is provided with, for example, 
three recesses 27 arranged at angular intervals of, for 
example, 120°. The length of the recess 27 is equal to a 
length corresponding to at least one screw thread, for example, 
1 . 5 screw threads of the internal thread of the threaded bore 
24. Sharp edges are formed at the intersections of the 
recesses 2 7 and the screw threads of the internal thread of 
the threaded bore 24. 

The sum of the circumferential widths of the three 
recesses 2 7 is not smaller than half the circumference of 
the regularly threaded section 26, i.e., half the 
circumference of the threaded bore 24. When the 
circumferential width of each recess 2 7 is very small or when 
the recesses 27 have a great circumferential width but the 
number of the recesses 27 is insufficient, the sum of the 
circumferential widths of the recesses 27 may possibly be 
smaller than half the circumference of the regularly threaded 
section 26. In such a case, only spaces of a volume 
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insufficient to contain metal particles and the like removed 
from the external thread of the mating bolt temporarily are 
available and hence metal particles and the like cannot be 
effectively removed from the external thread of the mating 
5 bolt . 

If the recesses 27 are formed in an excessively great 
radial depth, the mechanical strength of the nut will be 
reduced. If the recesses 27 are formed in an excessively 
small radial depth, the recesses 27 are unable to contain 
10 all the metal particles and the like removed from the external 
thread of the mating bolt and hence the regularly threaded 
part 4 cannot be smoothly engaged with the external thread 
of the mating bolt. Desirably, the radial depth of the 
recesses 2 7 is in the range of a value corresponding to the 
CH 15 depth of the screw thread of the internal thread to a value 

% . corresponding to twice the depth of the screw thread of the 

08 internal thread. The depth is the distance between the crest 

% and the root of the screw thread. 

m 

== The recesses 2 7 may be formed so as to extend across 

& 20 one to two screw threads. When the recesses 27 are formed 

i_jL so as to extend across more than two screw threads, the number 

[W of the regular screw threads of the regularly threaded section 

26 is reduced, which is disadvantageous. When the recesses 

27 is formed so as to extend across less than one screw thread, 
25 the recesses 27 are unable to define sharp edges. 

Fig. 12 is a longitudinal sectional view of the nut 
shown in Fig. 11 and Fig. 13 is a longitudinal sectional view 
of a blank for forming the nut shown in Fig. 11 by form nut 
forming. In Fig. 13, a part indicated at 28 corresponds to 
30 the partly recessed threaded section 25 and a part indicated 
at 2 9 corresponds to the regularly threaded section 26 . Figs . 
14(a), 14(b) and 14(c) are a bottom view, a side elevation 
and a top view, respectively, of the nut 21 shown in Fig. 
11. 

35 The operation of the nut 21 will be described. 

A bolt provided with an external thread mating with the 
internal thread of the nut 21 is welded beforehand to a plate. 
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Suppose that metal particles sputtered during a welding 
process or paint particles scattered during a painting 
process are caused to stick to the external thread of the 
bolt . 

The partly recessed threaded section 25 of the nut 21 held 
and rotated by a fastening tool is screwed on a threaded part 
of the bolt. The metal particles and the like sticking to 
the surfaces of the screw threads of the external thread can 
be scraped off the external thread by the sharp edges formed 
by forming the recesses 27 in the partly recessed threaded 
section 25 when the nut 21 is rotated. Thus, the metal 
particles and the like sticking to the external thread of 
the bolt can be removed before the regularly threaded section 
2 6 is engaged with the external thread of the bolt. Therefore, 
the nut 21 can be easily screwed on the bolt without requiring 
an excessive force. 

Since the partly recessed threaded section 25 is 
provided with the plurality of recesses 27 arranged at equal 
angular intervals, vibrations of the nut 21, which are 
generated when the nut 21 provided with the recesses 27 
arranged at irregular angular intervals or with a single 
recess 27 is rotated by the fastening tool, can be prevented, 
the efficiency of work can be enhanced and noise can be 
reduced. 

Although the nut 21 is provided with the plurality of 
recesses 27 of the same shape, the recesses need not 
necessarily be of the same shape provided that the recesses 
are arranged at equal angular intervals. 

As is apparent from the foregoing description, 
according to the first aspect of the present invention, the 
bolt is capable of removing metal particles and the like 
sticking to the internal thread of the mating nut before the 
regularly threaded part thereof comes into engagement with 
the internal thread of the mating nut, and the nut is capable 
of removing metal particles and the like sticking to the 
external thread of the mating bolt before the regularly 
threaded section thereof comes into engagement with the 
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external thread of the mating bolt. Thus, the bolt can be 
smoothly screwed in the mating nut, and the nut can be smoothly 
screwed on the mating bolt. 

Since the guide part of the bolt is provided with the 
5 slot formed in the end thereof by cutting out a portion of 
the end part, metal particles and the like adhering to the 
internal thread of the mating nut can be removed before the 
regularly threaded part continuous with the guide part comes 
into engagement with the internal thread of the nut, so that 
10 the regularly threaded part can be easily engaged with the 
internal thread of the nut. 

Since the nut has the partly recessed section formed 
^ on the base end side of thereof and provided with the recesses 

of an axial length corresponding to the thread length of at 
B= 15 least one screw thread arranged at egual angular intervals, 

% and the regularly threaded section that engages regularly 

w with the external thread of the mating bolt, metal particles 

%l and the like adhering to the external thread of the mating 

b bolt can be removed before the regularly threaded section 

^ .20 comes into engagement with the external thread of the mating 

Lib bolt. Therefore, the nut can be easily screwed on the mating 

bolt without requiring an excessive force. 
Pi A second aspect of the present invention will be 

described hereinafter. 
25 A bolt of nominal size M8 (JIS) provided with an 

external thread of 1.25 in pitch will be described as a first 
embodiment according to the second aspect of the present 
invention. 

Figs. 15 to 17 show a bolt 201 of nominal size M8 in 
30 a first embodiment according to the second aspect of the 
present invention. The bolt 201 has a head 207, a regularly 
threaded part 206 to be regularly engaged with the internal 
thread of a mating nut, a threaded guide part 2 03 continuous 
with the regularly threaded part 206, and a cylindrical guide 
35 part 2 02 of 6.5 mm in diameter slightly smaller than the minor 
diameter of the internal thread of the mating nut. 

The regularly threaded part 6 is provided with an 
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external thread of nominal size M8 having a pitch of 1.25 
mm and a major diameter of about 7.9 mm. 

The threaded guide part 2 03 is provided with an external 
thread having screw threads having rounded crests . The major 
5 diameter of the external thread of the threaded guide part 
203 is greater than the diameter of 6.5 mm of the cylindrical 
guide part 202 and smaller than the major diameter of 7.9 
mm of the external thread of the regularly threaded par t206. 
Preferably , the external thread of the threaded guide part 

10 203 is the same in pitch and lead angle as the external thread 
of the regularly threaded part 206. However , the external 
thread of the threaded guide part 202 need not necessarily 
be the same in dimensions as that of the regularly threaded 
part 206. The respective external threads of the threaded 

15 guide part 3 and the regularly threaded part 206 are the same 
in minor diameter. 

The threaded guide part 203 has a first threaded guide 
section 204 including two screw threads and contiguous with 
the cylindrical guide part 202 , and a second threaded guide 

20 section 205 including one screw thread and contiguous with 
the regularly threaded part 206. The major diameter of the 
external thread of the first threaded guide section 204 is 
7 mm, and the major diameter of the external thread of the 
second threaded guide section 205 is 7.5 mm, which is greater 

25 than that of the first threaded guide section 204 . The radius 
of curvature of the rounded crests of the screw threads of 
the first threaded guide section 204 is in the range of 20% 
to 60% of the pitch of 1 . 25 mm, for example, 0 .5 mm. The radius 
of curvature of the rounded crest of the screw thread of the 

30 second threaded guide section 205 is in the range of 20% to 
60% of the pitch of 1.25 mm, for example, 0.3 mm. 

The external thread of the threaded guide part 203 has 
a screw thread form that can be included in that of the 
external thread of the regularly threaded part 206 when the 

35 former is superposed on the latter. Therefore, the rounded 
crests of the screw threads of the threaded guide part 203 
do not exert any pressure on the flanks of the internal thread 
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of a mating nut and are able to come into smooth contact with 
the flanks of the internal thread of the mating nut. The 
flanks of the screw threads of the external thread of the 
threaded guide part 2 03 may be either straight or curved in 
5 a circular arc. As shown in Fig. 15, the roots of the external 
thread of the threaded guide part 203 or the regularly 
threaded part 206 are rounded in a radius of curvature of 
0.2 mm or below. 

The edge of the end surface of the cylindrical guide 
10 part 202 is rounded in a radius of curvature of 50% of the 
pitch of 1.25 mm or above, for example, 1 mm. Although 
dependent on the length of the bolt, the axial length of the 
cylindrical guide part 202 is in the range of 2 to 5 mm, for 
example, 3.5 mm including the root of the external thread. 
51 15 If the radius of curvature of the rounded edge of the end 

Lit, 

a 3 = surface of the cylindrical guide part 202 is less than 50% 

of the pitch of 1.25 mm, the position of the bolt can not 
be smoothly corrected when the bolt is applied obliquely to 
the threaded bore of the mating nut. The upper limit of the 
2 0 radius of curvature of the rounded edge of the end surface 
of the cylindrical guide part 202 may be determined according 
to the diameter and the axial length of the cylindrical guide 
part 202 so that the position of the cylindrical guide part 
202 relative to the axis of the threaded bore of the mating 
25 nut can be smoothly corrected. 

Fig. 17 is a side elevation of a blank for forming the 
bolt shown in Fig. 16 by form rolling. 

The operation of the bolt 201 in this embodiment will 
be described hereinafter. 
30 Since the cylindrical guide part 202 of the bolt 201 

has a diameter smaller than the minor diameter of the internal 
thread of the mating nut and the edge of the end surface of 
the cylindrical guide part 2 02 is rounded in a radius of 
curvature of 1 mm, the cylindrical guide part 202 does not 
35 bite into and is not caught by the internal thread of the 
nut when the cylindrical guide part 202 of the bolt 201 is 
applied obliquely to the threaded hole of the mating nut and 
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the position of the bolt relative to the nut is corrected 
as the bolt 201 is thrust onto the threaded hole of the nut 
in an early stage of screwing the bolt in the nut and the 
bolt 201 can be smoothly screwed into the mating nut. 
5 When a pressure is applied to the head 207 of the bolt 

201 to apply the threaded guide part 203 to the threaded hole 
of the mating nut f first the first threaded guide section 
204 is applied to the entrance of the threaded bore of the 
mating nut. Since the crests of the external thread of the 
10 first threaded guide section 204 are rounded in a radius of 
curvature of 0 . 5 mm, the external thread of the first threaded 
guide section 2 04 does not bite into the internal thread of 
the mating nut, and the position of the bolt is further 

% corrected as the bolt is rotated and thrust into the threaded 

y-= 15 bore of the nut. 

^1 Since the crest of the external thread of the second 

threaded guide section 2 05 having a major diameter greater 
% than that of the external thread of the first threaded guide 

= section 2 04 is rounded in a radius of curvature of 0.3 mm, 

C? 20 the second threaded guide section 205 does not bite into the 

internal thread of the threaded bore and the position of the 
RJ bolt 201 is corrected further as a pressure is applied to 

g the head 207 of the bolt 201 and the bolt 201 is rotated for 

fastening. 

2 5 Since the external threads of the threaded guide part 

2 03 are the same in pitch and lead angle as the external thread 
of the regularly threaded part 206, the flanks of the screw 
threads of the external threads of the threaded guide part 
2 03 come into partial or total contact with those of the screw 

3 0 threads of the internal thread of the mating nut when a 

pressure is applied to the head 207 of the bolt 201 and the 
bolt 201 is rotated. Thus, the bolt 201 can be smoothly 
rotated and can be properly screwed into the mating nut. 

When the angular position of the bolt 201 applied 
35 obliquely to the threaded bore of the mating nut relative 
to the axis of the mating nut is corrected by inserting the 
cylindrical guide part 202 in the threaded bore of the nut, 
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the threaded guide part 203 of a diameter greater than that 
of the cylindrical guide part 2 02 can be smoothly inserted 
in the threaded bore of the mating nut. 

The threaded guide part 203 has the first threaded guide 
5 section 204 contiguous with the cylindrical guide part 202, 
and the second threaded guide section 205 continuous with 
the first threaded guide section 204 and contiguous with the 
regularly threaded part 206, the major diameter of the 
external thread of the second threaded guide section 205 is 
10 greater than that of the external thread of the first threaded 
guide section 204 and the major diameter of the external 
thread of the regularly threaded part 206 is greater than 
that of the second threaded guide section 205. Therefore, 
% the first threaded guide section 204, the second threaded 

ff# 15 guide section 205 and the regularly threaded part 206 come 

%I into engagement with the internal thread of the mating nut 

=#= 

in that order. 

% The radius of curvature of the rounded crests of the 

r external thread of the regularly threaded part 206 is smaller 

20 than that of the external thread of the second threaded guide 

ul section 2 05, and the radius of curvature of the rounded crests 

W of the external thread of the external thread of the second 

pi 

K threaded guide section 205 is smaller than that of the 

external thread of the first threaded guide section 2 04. 
25 Therefore, the closeness of engagement of the bolt 201 and 

the mating nut increases as the bolt 201 is screwed into the 

threaded bore of the mating nut. 

Fig. 18 shows a bolt in a modification of the bolt shown 

in Fig. 15 or 16. Referring to Fig. 18, a threaded guide part 
30 203 has a single threaded guide section 204 having an external 

thread having three screw threads of the same major diameter. 

The bolt is simple in construction, and can be easily 

manufactured. 

As is apparent from the foregoing description, 
35 according to the second aspect of the present invention, even 

if a fastening tool is pressed against the head of the bolt 

201 to apply the bolt 201 to the mating nut obliquely with 
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respect to the axis of the mating nut, the angular position 
of the bolt 201 relative to the axis of the mating nut can 
be gradually corrected as the bolt 201 advances into the 
threaded bore of the mating nut, the galling and seizing of 
the screw threads can be avoided, the bolt 201 and the mating 
nut can be smoothly engaged , fastening work can be efficiently 
achieved and assembling cost can be reduced. 

Although the threaded guide part 2 03 of the foregoing 
bolts 201 has the one threaded guide section or the two 
threaded guide sections provided with external threads of 
different major diameters, respectively, the threaded guide 
part 2 03 may have three or more threaded guide sections 
provided with external threads of different major diameters, 
respectively . 

According to the second aspect of the present invention, 
the angular position of the bolt relative to the axis of the 
mating nut is corrected gradually as the bolt is screwed into 
the threaded bore of the mating nut and, eventually, the 
angular position of the bolt is corrected so that the 
regularly threaded part of the bolt engages regularly with 
the threaded bore of the mating nut. Accordingly, high-speed 
fastening is possible, fastening work can be efficiently 
achieved and the assembling cost can be reduced. 

A third aspect of the present invention will be 
described hereinafter . 

Bolts in a third aspect of the present invention will 
be described with reference to the accompanying drawings . 

A self -locking bolt 310 in a first embodiment according 
to the third aspect of the present invention shown in Fig. 
21 is, for example, a small-size bolt of nominal size of 1.7 
mm. Although small-size bolts are, typically, those of 
nominal size in the range of 1 to 3 mm, small-size bolts may 
include bolts of nominal size of 6 mm. The self-locking bolt 
310 has a cross-recessed head 301 and a threaded part 302 
extending from the cross-recessed head 301 and provided with 
an external thread of a pitch P. Formed in a peripheral region 
of the bearing surface 303 of the head 301 are n locking 
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projections 304 arranged at equal angular intervals. For 
example, three locking projections 304 are formed on the 
bearing surface 303 of the head 301 at equal angular 
intervals. 

5 Each locking projection 304 has the shape of a wedge 

tapering in the fastening direction A of the bolt 310. The 
height of each locking projection 304 increases in a direction 
opposite the fastening direction A to a maximum height so 
as to form an inclined surface and decreases suddenly to the 
10 level of the bearing surface 303 from the maximum height so 
as to form an axial surface. A sharp edge 306 is formed at 
the intersection of the inclined surface and the axial surface. 
The locking projections 304 are formed in a peripheral region 

~K of the bearing surface 303 and are separated from the threaded 

ffi 15 part 302. 

J The edge 30 6 is straight and extends radially and 

m substantially in parallel to the bearing surface 3 03. The 

%: height of the edge 306 from the bearing surface 303 is nearly 

= equal to and less than P/n, such as P/3. 

pf 20 £^ Qi> As shown in Fig. 2 9 , the/C*idth of the inclined surface 

L,r of the locking projection 3o4 decreases with the increase 

Qf of the height. Although dei/endent on the size of the bolt f 

2j. an angle a in Fig. 29 is in the range of about 6° to about 

12°. / 
25 j^v 0>>Fig» 3 0 shows two plates B and C fa/tened together with 
the self-locking bolt 310 shown in Fig'. 21. The plate B is 
provided with a through hole of a diameter greater than the 
major diameter of the external thread of the self-locking 
bolt 310 and the plate C is providecfwith threaded hole having 
30 an internal thread formed by tapping and mating with the 
external thread of the self -lacking bolt 310. The bolt is 
passed through the through hole of the plate B and is screwed 
in the threaded hole of the? plate C to fasten the plates B 
and C together. In the state shown in Fig. 30, the edges 3 06 
35 of the locking projections 306 formed on the bearing surface 
303 are in contact with the upper surface of the plate B. 
The height h of the edges 306 is nearly equal to and smaller 
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than 1/3 of a distance by which the self-locking bolt 310 
advances when the same is turned by one full turn in the 
fastening direction, i.e., P/3. As the self-locking bolt 310 
is turned further in the fastening direction from the state 
shown in Fig. 30, the edges 306 f the locking projections 
304 sink gradually in the upper surface of the plate B. The 
self -locking bolt 310 is turned further until fastening 
torque applied to the self-locking bolt 310 increases to a 
predetermined value after the locking projections 3 04 have 
completely sunken in the upper surface of the plate B and 
the bearing surface 303 has come into contact with the upper 
surface of the plate B. 

Since the height of the locking projections 304 
increases gradually in a direction opposite the fastening 
direction A to the maximum height, the self -locking bolt 310 
can be further turned from the state shown in Fig. 30 making 
the locking projections 304 sink in the upper surface of the 
plate B under a relatively low resistance against the rotation 
of the self-locking bolt 310 in the fastening direction. 

On the other hand, the height of the locking projection 
decreases sharply from the maximum height to the level of 
the bearing surface 303 to form the edge 306 at the maximum 
height. Therefore, the edges 306 of the locking projections 
304 sink in the upper surface of the plate B to exercise the 
locking function of the locking projections 3 04 when the 
self -locking bolt 310 tends to turn in the direction opposite 
the fastening direction A. 

Since the height of the edge 306 is nearly equal to and 
less than P/3, the locking projections 304 can be surely made 
to sink into the upper surface of the plate B and the bearing 
surface 3 03 can be brought into contact with the upper surface 
of the plate B before the self -locking bolt 310 is turned 
by 1/3 of one full turn. Since the height of the edges 306 
of the locking projections 304 is as small as a value nearly 
equal to or less than P/3, locking projections 304 can be 
made to sink into the upper surface of the plate B by a depth 
sufficient for the locking projections 304 t£> exercise their 
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locking function. Thus, the plates B and C can be firmly 
fastened together with the self -locking bolt 310. The 
locking projections 304 made to sink fully in the upper 
surface of the plate B exercise their locking function with 
5 reliability. 

Since the height of the edges 306 is as small as a value 
nearly equal to and less than P/3, the locking projections 
304 sink in the upper surface of the plate B by a relatively 
small depth. The cumulative locking effect of the three 
10 locking projections 304 takes a sufficient locking effect 
even through the depth by which the locking projections 304 
sink in the upper surface of the plate B is relatively small. 

The plates B and C can be fastened together by turning 
% the self-locking bolt 310 against a relatively low resistance 

ff! 15 from the state shown in Fig. 30, the depth of the locking 

Kl projections 304 in the upper surface of the plate B is 

0(| relatively small, and the cumulative locking effect of the 

+; three locking projections 3 04 takes a sufficient locking 

^ effect. Thus the self -locking bolt 310 is capable of fully 

P 20 exercising its locking effect when used for fastening members 

i2 of various materials including hard steel and soft aluminum. 

Ri Self-locking bolts in modifications of the 

~ self -locking bolt shown in Fig. 21 will be described 

hereinafter. 

25 A self -locking bolt 311 shown in Fig. 22 is similar to 

the self-locking bolt 310 in that locking projections 304 
are formed in a peripheral region of the bearing surface 3 03 
of a head 301 and are separated from a threaded part 302. 
The locking projections 304 of the self-locking bolt 311 are 

30 different from those of the self-locking bolt 310. The 
height of each locking projection 304 of the self-locking 
bolt 311 increases gradually in a direction opposite a 
fastening direction A and toward the circumference of the 
bearing surface 3 03 of a head 301 to a maximum height. 

35 Therefore an edge 306 formed in each locking projection 304 
has a height decreasing from the radially outer end thereof 
toward the radially inner end thereof, and hence a sharp 



30 



pyramidal point is formed at the radially outer end of the 
edge 306. Thus, the locking projections 304 are able to sink 
easily in the surface of a member to be fastened with the 
self-locking bolt 311 and the locking projections 304 
5 exercise their locking function effectively. 

A self -locking bolt 312 shown in Fig. 23 differs from 
the self-locking bolt 310 in that locking projections 304 
are formed so as to extend from a peripheral region of the 
bearing surface 303 of a head 301 to a threaded part 302. 

10 Since the locking projections 304 of the self-locking bolt 
312 have long radial edges 306, respectively, the locking 
effect of the self-locking bolt 312 is very high. The form 
of self-locking bolt 312 is effective when applied to bolts 
of small nominal size in which the edge 306 can be formed 

15 in a limited radial length. 

A self -locking bolt 313 shown in Fig. 24 is provided 
with locking projections 304 formed so as to extend from a 
peripheral region of the bearing surface 303 of a head 301 
to a threaded part 302 . The height of each locking projection 

20 304 of the self-locking bolt 313 increases gradually in a 
direction opposite a fastening direction A and toward the 
circumference of the bearing surface 3 03 of a head 3 01 to 
a maximum height. Therefore a sharp pyramidal point is 
formed at the radially outer end of the edge 306 of each 

25 locking projection 304. Thus, the locking projections 304 
are able to sink easily in the surface of a member to be 
fastened with the self -locking bolt 313 and the edge 306 has 
a long radial length. Thus, the locking projections 304 
exercise their locking function effectively. 

3 0 A second embodiment of the third aspect of the present 

invention will be described with reference to Figs. 25 to 
28. 

A self-locking bolt 320 in a second embodiment 
according to the third aspect of the present invention shown 
35 in Fig. 25 is, for example, a small-size bolt of nominal size 
of 1 . 7 mm . Referring to Fig . 25, formed in a peripheral region 
of the bearing surface 303 of a head 301 are n locking recesses 
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324, for example, three locking recesses 324, arranged at 
equal angular intervals. 

Each locking recess 324 has a depth gradually 
decreasing in a direction opposite a fastening direction A 
5 in which the self-locking bolt 320 is turned for fastening. 
An edge 306 is formed at the intersection of the bearing 
surface 303 and an axial surface of the locking recess 324. 

The self-locking bolt 320 is used effectively for 
fastening a member of a soft material, such as magnesium or 
10 aluminum. When the self-locking bolt 320 is used for 
fastening a plate B of a soft material to a plate C as shown 
in Fig. 30, the bearing surface 303 comes into contact with 
the upper surface of the plate B in an early stage of fastening 
5% and, as the self -locking bolt 32 0 is turned further, the plate 

9*1 15 B of a soft material is compressed by the bearing surface 

^ 303 . In a state where the plates B and C are fastened together 

fji with the self-locking bolt 320 in a predetermined condition, 

the bearing surface 3 03 compresses the plate B by a high 
= pressure. Consequently, portions of the surface of the plate 

r 1 ! 20 B are forced to bulge slightly into the locking recesses 324 

^ in small protrusions. The small protrusions are caught by 

-Ql the edges 326 of the locking recesses 324, so that the 

p5 self-locking bolt 320 is locked in place. 

Self-locking bolts in modifications of the 
25 self-locking bolt 320 shown in Fig. 25 will be described 
hereinafter. 

A self-locking bolt 321 shown in Fig. 26 is similar to 
the self-locking bolt 320 in that locking recesses 324 are 
formed in a peripheral region of the bearing surface 303 of 

30 a head 301 and are separated from a threaded part 302. The 
locking recesses 324 of the self-locking bolt 321 are 
different from those of the self-locking bolt 320 . The depth 
of each locking recess 324 of the self-locking bolt 321 
decreases gradually in a direction opposite a fastening 

35 direction A and radially inward. 

A self-locking bolt 322 shown in Fig. 27 differs from 
the self-locking bolt 320 in that locking recess 324 are 
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formed so as to extend from a peripheral region of the bearing 
surface 303 of a head 301 to a threaded part 302. Since the 
locking recesses 324 of the self-locking bolt 322 have long 
radial edges 306, respectively, the locking effect of the 
5 self -locking bolt 322 is very high. The form of self -locking 
bolt 322 is effective when applied to bolts of small nominal 
size in which the edge 3 06 can be formed in a limited radial 
length. 

A self-locking bolt 323 shown in Fig. 28 is provided 
10 with locking recesses 324 formed so as to extend from a 
peripheral region of the bearing surface 303 of a head 301 
to a threaded part 302. The depth of each locking recess 324 
of the self-locking bolt 323 decreases gradually in a 
direction opposite a fastening direction A and increases 
m 15 toward the circumference of the bearing surface 303 of the 

^ head 301 . Since the locking recesses 324 of the self-locking 

==*= 

r|i bolt 323 have long radial edges 306, respectively, the locking 

4= effect of the self-locking bolt 323 is very high. 

J** As is apparent from the foregoing description, 

Q 20 according to the third aspect of the present invention, the 

height of the locking projections increases gradually in a 
HI direction opposite the fastening direction in which the 

=?f self -locking bolt is turned for fastening, the edges are 

formed at the highest parts of the locking projections and 
25 the height of the edges is nearly equal to and less than P/n, 
the cumulative locking effect of the n locking projections 
takes a sufficient locking effect. 

The locking recesses have a depth gradually decreasing 
in a direction opposite a fastening direction A in which the 
30 self-locking bolt is turned for fastening and the edge is 
formed at the intersection of the bearing surface and an axial 
surface of each locking recess. Therefore, when the 
self -locking bolt is turned for fastening a member, the member 
is compressed by the bearing surface, portions of the surface 
35 of the member are forced to bulge slightly into the locking 
recesses in small protrusions. The small protrusions are 
caught by the edges of the locking recesses, so that the 



33 

self-locking bolt is locked in place. 
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